Aeromonas caviae CB101 contains four chitinases encoded by a single gene chi1.
Aeromonas caviae CB101 secretes four chitinases (around 92, 82, 70, and 55 kDa) into the culture supernatant. A chitinase gene chi1 (92 kDa) was previously studied. To identify the genes encoding the remaining three chitinases, a cosmid library of CB101 was constructed to screen for putative chitinase genes. Nine cosmid clones were shown to contain a chitinase gene on chitin plates. Surprisingly, all the positive clones contained chi1. In parallel, we purified the 55-kDa chitinase (Chi55) from the CB101 culture supernatant by continuous DEAE-Sepharose and Mono-Q anion exchange chromatography. The N-terminal amino acid sequence of the purified chitinase exactly matched the N-terminal sequence of mature Chi1, indicating that the purified chitinase (Chi55) is a truncated form of Chi1. The N- and C-terminal domains of chi1 were cloned, expressed, and purified, separately. Western blots using anti-sera to the N- and C-terminal domains of chi1 on the chitinases of CB101 showed that the four chitinases in the culture supernatant are either chi1 or C-terminal truncations of Chi1. In addition, the CB101 chi1 null mutant showed no chitinolytic activity, while CB101 chi1 null mutant complemented by pUC19chi1 containing chi1 showed all four chitinases in gel activity assay. These data indicated that all four chitinases secreted by CB101 in the culture supernatant are the product of one chitinase gene chi1.